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Targeted Watershed Assessment Study Summary i
Study Purpose

The purpose of this study was to assess overall condidadsdentify areas ofmnanagement intie
East TwirRiverWatershed focusing on the East Twin Riwerd Unnamed Tributaries to the River
as well as Krok Creek in Kewaunee Count2016, the Kewaunee County Board of Supervisors
passed a resolution requesting DNR monitor this avdach is included in the Norélast Total
Maximum Daily Load (TMDL) analysis and which hosts impaired waters with chlorides, ammo
and chromium levels, including total phosphorilibe projectresultsprovidea contemporary status
andinsight intochanges in water quality, habitat, drthe biological communities in the

& I (i S NAgp& Re&rhiesThe NE TMDivebpageprovides more informationThe following are
keydeliverabledrom this study:

Streams in thavatershed were monitad to understand theistatus Figure 1. East Twin R. Watershed (TK02).
Presence and sources of impairments were identified.

Monitoring priorities forfuture watershedwork were identified.

Management recommendations were develape

A presentation to the Kewaunee County Bibaf Supervisors on the condition.

= =4 =8 -8 A

About the Watershed

The East Twin River Watershed is bordered on the east by Lake Michigan in Kewaunee and Manitowoc counties and is 141493 acre
size. The watershed contains 314 miles of streams and fi2e446 acres of lakes and 14,181 acres of wetlands. The watershed is
dominated by agriculture and wetlands. Stregmanging from intermittent to perenniaflow southeasthrough southern Kewaunee

County and northern Manitowoc County to the City of TweeRi where the river enters Lake Michigdn this watershed there are 12.5
miles of trout water, 26.9 miles of warmwater sport fisheries, 13.6 miles of warmwater forage fisheries, 9.9 miles ofdiraged

fisheries, and 5 miles of limited aquatic life

Biological Communities and Water Quality

Streams in this watershetave impairments from total phosphorus, but the physical habitat and biological communities were meeting

the designated uses. Assessment data from 2017 were compared to previousoydatsrmine if water resource conditions changed.

An industrial manufacturing facility discharges treated wastewater to the UNT 3000213 to the East Twin River above GhRigeyil
Kewaunee County. This tributary flows into the East Twin Riviedguestream of Hwy 29

Previous studies includeis/eysof the East Twin River (WBIC 84000), Unnamed Tributaries (UNT) to the East Twin River (WBIC 3000211,
3000212, and 3000213) and Krok Creek (WBIC 867&@)conducted and previous studie2q01, 20082009, 2011/2012, and 2015

and water chemistry and temperature data collected in 2011/2012 and 2017.

Recommendatios

Thisstudy wasdesigned tacreate an updated assessment of the overall conditions oBhst TwirRiverWatershed including

assesments ofthe condition of threeUnnamed Tributaries (UNTshe East Twin River and Krok Creek for ecological impairment.
Assessment data from 2017 veecompared to prior surveys to determine if water quality conditions have changed and if streams are
meeting water quality standardsThis information was shared with countypexts toprovide management recommendations for local
activities including gras. The following are@nclusions andecommendations from the 2017 assessment report

All stream locations assessed exceed water quality criteria for phosphorus and should remain on the 303(d) impairedtwaters li

Chloride, ammonia, and chromium levélghe streams are below impaired thresholds.

Water temperature in UNT 3000213 exceed water quality standards and should remain on the impaired waters list.

Ambient chronic toxicity was observed in UNT 3000213 on two occasions in 2017 (July and OCtutoerik toxicity was observed

on the East Twin River below the confluence with the UNT 3000211 (Station ID 104445) in June but is likely unrelated to UNT

3000213 since no toxicity was found in UNT 3000211 in June.

+ Macroinvertebrate monitoring confirmedafr to good water quality conditions in the East Twin River and UNTs with a slight
improvement over the 2011 assessment.

+ Qualitative habitat assessments found mostly good to fair fish and aquatic life habitat available in Krok Creek, the EageTwi
and all three UNTSs.

+ Watershedwide nonpoint sources of nutrient and sediment contributions likely impact the water quality and aquatic life habitat in
Krok Creek, the East Twin River and all three UNTs and should be controlled to the extent possible.

4+ The oerall fish community in the Upper East Twin River watershed is in good to excellent condition.

4+ The natural community of the East Twin River at CTH J (Station ID 10008204) should be updated to reflect the current fish
community structure of coelvarm headwaer.

1  The natural community of the East Twin River at Krok Road bridge (Station ID 10020812) should be updated to refleattthe curre
fish community structure of coatold headwater.

1 The natural community of the UNT 3000211 at Sleepy Hollow Road (Stati602B040) should be updated to reflect the current

fish community structure of coakarm headwater.

FEFF
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List of Abbreviations
AELAquatic Entomology Laboratorgt UW¢ Stevens Point: the primary laboratory for analysis of macroinvertebrate taxonomy in the
State of Wisconsin.

BMP. Best Management PracticeA land management practice used to prevent or reduce nonpoint source pollution such as runoff, total
suspeaded solids, or excess nutrients.

DATCPWisconsin Department of Agriculture, Trade and Consumer Protectjdhe state agency in partnership with DNR responsible for
a variety of land and water related programs.

DNR Department of Natural ResourcedVisconsin Department of Natural Resources is an agency of the State of Wisconsin created to
preserve, protect, manage, and support natural resources.

END: Endangered Specie®/isconsin species designated as rare or unique due to proximity to the fagkiesit of their natural range or
due to anthropogenic deleterious impacts on the landscape or both.

ERWExceptional Resource Watet A 48 02y aAy Qa RSaAIylFGAZ2Yy dzy RSNJ adGFaGS g1 GSNI Ijdz £ A
which may be provided higher level of protection through various programs and processes.

FMDB: Fisheries Management Databageor Fish Database i KS &G+ 6 50Q&a NB LR & A ( 2 N@culated MetriEsh a K G E2 Y
involving fish assemblage condition and related.

FIBI Fishindex of biological integrity (Fish IBIAn Index of Biological Integrity (IBl) is a scientific tool used to gauge water condition
based on biological data. Results indicate condition and provide insight into potential degradation sources. In Wigmamifiafish 1BI
tools are developed for specific natural communities. Therefore, biologists must review and confirm the natural comnusetihi®
correct fish IBI tool.

HUC Hydrologic Unit Code A sequence of numbers that represent one of a series of nested hydrologic catchments delineated by a
consortium of agencies including USGS, USFS, and Wisconsin DNR.

MIBI: Macroinvertebrate Index of biological integrityThe miBI is the primary tool usénl assess stream macroinvertebrate community
condition.

NC:Natural Community. A system of categorizing water based on inherent physical, hydrologic, and biological compSireaisns and
Lakes have uniquely derived systems that result in specificaladtommunity designations for each lake and river segment in the state.
These designations dictate the appropriate assessment tools which improves the condition result, reflecting detailednefiantieg

the modeling and analysis work foundationalth® assessment systems.

Monitoring Seq. No.Monitoring sequence number refers to a unique identification code generated by the Surface Water Integrated
a2y Al2NRAy3 {@aiGSY o{2La{0Z 6KAOK K2f R& Y dzOficheged taxdrioify aiidihabila Q& &I
data.

N

MDM: Maximum Daily Averagesmaximum daily average is a calculated metric that may be used for temperature, dissolved oxygen and
related chemistry parameters to characterize water condition.

NC: Natural Community A system of categorizing water based on inherent physical, hydrologic, and biological comp&tezams and
Lakes have uniquely derived systems that result in specific natural community designations for each lake and river stggrstatan

These degnations dictate the appropriate assessment tools which improves the condition result, reflecting detailed nuances reflecting
the modeling and analysis work foundational to the assessment systems.

mg/L: milligrams per liter- a volumetric measure typidglused in chemistry analysis characterizations.

NOAA:National Oceanic and Atmospheric Administratiana federal agency responsible for water / aquatic related activities involve the
open waters, seas and Great Lakes.

ND:No detectiong a term used tyally in analytical settings to identify when a parameter or chemical constituent was not present at
levels higher than the limit of detection.

NRCSUSDA Natural Resources Conservation Servibe federal agency providing local support and land mansgy@ outreach work
with landowners and partners such as state agencies.
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ORW:Outstanding Resource Watet A 8 02y aAy Qad RSaA3AylFGA2Yy dzy RSNJ aidl GS 61 GSNJI |jdzk £ A
which may be provided a higher level of protection through various programs and processes.

SCSpecies of Special Concespecies designated as speaahcern due to proximity to the farthest extent of their natural range or due
to anthropogenic deleterious impacts on the landscape, or both.

SWIMS ID.Surface Water Integrated Monitoring System (SWIMS) identification number is the unique monitoriag &tantification
number for the location of monitoring data.

TDP:Total Dissolved Phosphorgsn analyzed chemistry parameter collected in aquatic systems positively correlated with excess
productivity and eutrophication in Wisconsin waters.

TMDL:Total Maximum Daily Loagla technical report required for impaired waters Clean Water Act. TMDLs identify sources, sinks and
impairments associated with the pollutant causing documented impairments.

TP:Total Phosphorusan analyzed chemical parametedleated in aquatic systems frequently positively correlated with excess
LINERAzOGAGAGE | YR SdziNBLKAOFIGAZ2Y Ay Ylye 2F 2xAa02yaiyQa ¢l GSNAO®

TWA Targeted Watershed AssessmenA monitoring study design centered on catchments or watersheds that uses a blgedroetric
study design and targeted site selection to gather baseline data and additional collection work for unique -apédfte concerns for
complex environmental questions including effectiveness monitoring of management actions, evaluatiors sansite specific criteria or
permits, protection projects, and generalized watershed planning studies.

TSSTotal suspended solidsan analyzed physical parameter collected in aquatic systems that is frequently positively correlated with
excess prodctivity, reduced water clarity, reduced dissolved oxygen and degraded biological communities.

WATERS LDThe Waterbody Assessment, Tracking, and Electronic Reporting System IdentificaBorTBedWATERS ID is a unique

numerical sequence numbéra & A 3y SR o6& GKS 21 ¢9w{ aeadsSvyz rftaz2 1yz2sy +a a!aasSa
unique stream segments or lakes assessed and stored in the WATERS system.

WBIY 2 GSNJ.2R& LRSYGATAOFIGAZ2Y [ 2 Rredtowatebfdausin thizgtatd. Tas lindsR@ly G A FA OF G J
information allow the user to execute spatial and tabular queries about the data, make maps, and perform flow analysizarid ne
traces.

WSLHWisconsin State Laboratory of HygieneK S & ( | (i &ispeatordBatfrovides Svirde range of analytical services including
toxicology, chemistry, and data sharing.

WQCWater quality criterig |  O2 YLR Yy Sy i 2F 2ra02y g GSNJ ljdz t AGe aidl yRINRA
physcal, and biological constituents.

ax
>+
<,
@)
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¥

East Twin River, Photo by Mary Gansberg, DNR East District Water Quality Biologis
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Water Quality Plan Goals Figure 2 The East Twin River Watershed

The purposef this study was to determine the contemporary status and potential receng-;~
changes in water quality, habitat, and the biological communities in the upper reaches
the East Twin River watershedlhis plan is designed to present monitoring study results,
identify issuespr concerns in the area found during the project, and to make
recommendations to improve or protect water quality consistent with Clean Water Act
guidelines and state water quality standards.

Resources

Watershed

The East Twin River Watershed is bordered on the ealsakg Michigan in Kewaunee and
Manitowoccounties and is 117,493 acres in size. The watershed contains 314 miles of
streams and river, 12,446 acres of lakes and 14,181 acres of wetlands. The watershedj
dominated by agriculture and wetlandStreams in tk East Twin Watershed flow
southeastward through southern Kewaunee County and northern Manitowoc County to

the City of Two Rivershere the river enters Lake Michigan. Streams within the Watershed Code TKO02
watershed range fronntermittent to perennial Of the 98.9 stream ris in the basin, East Twin
67.9 milesdesignated fish and aquatic life uses specifigthis watershedhere are Watershed Name River

12.5 miles ofrout water, 26.9 mileof warmwatersport fisheries, 13.6 miles of

warmwater forage fisheries, 9.9 mile§ limited forage fisheriesand 5 miles of limited BUELRTENEE Sz (e 117493.03
aquatic lifewaters Watershed Size (SQ Miles) | 183.58
. o . 24K Hydro Stream Miles 314.7
Land UseSite CharacteristicBopulation
24K Hydro Lake Acres 12446.75

The 101,196&cre watershed is split nearly evenly between Kewaunee and Manitowo
Counties with 42,932 acres (42.5%) in Kewaunee County and 58,264 acres (57.5%) WI Wetland Inventory Acres | 14181.41
Manitowoc County (WCD 1966 and 1968)e predominate land use in the watershed is
agriculture(69%) although a substantial amount of landastland (15%)Other activities account fdr6% of thewatershed.

Hydrology

Lake Michigan is a kegological and socioeconomic feature. It influences

the climate, created unique landforms, and is responsible in part for th
presence and distribution of rare species. The shoreline constitutes a
major flyway for migratory birds. Most of the major citiesthis

Wetland
15.00%

Ecological Landscape are located at the mouths of rivers entering Lak /_Suburban
Michigan or Green Bay. Inland lakes are scarce, and all are small. The ” 7.00%
River drains Lake Winnebago and runs into Green Bay. The other majad /

Forest
6.00%
Other

B 3.00%

rivers hee rundirectly into Lak Michigan, and include the Ahnapee,
Kewaunee, East Twin, West Twin, Manibc, Sheboygan, and
Milwaukee.

Soils

Soils in the watershed range from poorly drained organic soils in the
north, to gently sloping clays in the central basin to well drained yand
loams near Lake Michigan. Most of the elagm soils are fine textured
and easilyerodible, which can lead to water quality impacts.
Agricultural
Ecological Landscapes 69.00%
The East Twin River WatershasskIwithin the Central Lake Michigan

Coastal Ecological Landscape which stretches from southern Door
County west across Green Bay to the Wolf River drainage, then
southward in a narrowing strip along the Lake Michigan shore to
central Milwaukee CountgFigure 4) The influence ofake Michigaf S| @S a (i K Ssuniner$ Sodldr, WidtBrvarmer, and
precipitation levels greater than at farther inlaageas

Figure 3. Land use in the East Twin River watershed (TK02).
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Hydrogeology

Dolomites and shales underlie the gladaposits that blanket virtually all of the Central [

major bedrock feature, running across the entire landscape from northeast to southwef
Series of dolomite cliffs providgitical habitat for rare terrestrial snailbats, and L
specialized plants. HE primary glacial landforms are ground moraine, outwash, and lal

plain. The topography is generally rolling where the surface is underlain by ground
moraine, variable over arsaof outwash, and nearly level where lacustrine deposits are|
present. Important soils include clays, loams, sands, and gravels Certain landforms,

associated onIy ith the shorehnes of Lake Michigan and Green Bay.

Historically aeas of poorly drained glacial lake plain supported wet forests of tamaracl§™
white cedar, black ash, red maple, and eEmergent marshes and wet meadows were ‘
common in and adjacent to laav Green Bay, while Lake Michigan shoreline areas :
featured beaches, dunes, interdunal wetlands, marshes, and highly diverse ridge and
swale vegetation. Small patches of prairie and oak savanna were present in the
southwestern portion of this landscape.

Trout Waters
DNR trout streams in this watershed are listed in Tabldigh quality trout waters (Class
I) have sufficient natural reproduction to sustain populations of wild trout, at or near
carry capacity. Class Il streams may have some natural reproduction, but not enoughls e
utilize available food and spac&ocking maitains a sport fishery but hese streams Figure 4. Ecological Landscapes of the East
have good survival and carryover of adult trout, often producing some fish larger than Twin River Watershed (TK02).

average size. Class Il are marginal trout habitat with no natural reproduction occurring.

There is no carryover of trout fromne year to the next.

KAwh ee (
Table 1. Trout streams in the East Twin River Watershed (TK02). Trout Waters in East Twin /&- ‘
River Watershed TK02 e
| - , Y ')

Water Name WBIC Start End Trout

Mile Mile Class e Mamsgemet
East Twin River 84000 26.4 34.18 | Class/I )% i Somam e
East Twin River 84000 34.18 4091 | Class | Class 1
Jambo Creek 84300 0 3.91 Class Il — Class 2
Tisch Mills Creek 85500 0 2.26 Class Il — Class3

— Trout Spring Ponds

Water Resources

Outstanding and Exceptional Resource Waters

Wisconsin Outstanding Resource Waters (ORNgble 2and Exceptional Resource
Waters (ERW9gjrovide outstanding recreational opportunities, support valuable

fisheries and wildlife habitat, have good water quality, and are not significantly

impacted by human activitieIhe East Twin Riveras exceptional resource water

from mile 34.18 to 49.90which isalso theClasd Trout Streansection.

[[] wetersheds

Table2. ORW/ERW#n the East Twin River Watershed (TK02).
Water Name WBIC ORW/ERW  Start Mile End Mile

East Twin River 84000 | ERW 34.18 40.91 Figure 5. Trout streams East Twin River Watershe

Impaired Waters

Section 303(d) of the Clean Water Act requires states to publish a list of waters that do not meet water quality stafidards. T6 L Y LI A NB F

2} §SNE [A&didé NBTFiESOGa ¢ Ivadonskdoi fielv informatidh. Infplied véaters iR RiS watezhed axBmpaired

for historical discharges and runoff issues (Tabl&Bg headwaters of the East Twin River down to CTH B are currently on the Clean Water

Act Section 303(d) list of impaired veas for phosphorus. The UN3800211,3000212 and 3000213 in their entirety are on the impaired
waters list for phosphorus. UNBD00213 is on the impaired waters list for water temperature.
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Table 3. Impaired waters in the East TwRiver Watershed (TK02).

Official Name

Local Name

Pollutant

Impairment

Status

East Twin Rive| East Twin Rer 0 | 1049 | 84000 Manitowoc Total Impairment | TMDL
Phosphorus Unknown Development
Mercury
East Twin Rive| East Twin River 0 10.49 84000 | Manitowoc Mercury Contaminated | 303d Listed
Fish Tissue
PCBs
East Twin Rivel| East Twin River 0 10.49 84000 [ Manitowoc PCBs Contaminated | 303d Listed
Fish Tissue
East Twin Rive| East Twin River| 1049 | 26.4 | 84000 | Kewaunee, Total Impairment | TMDL
Manitowoc Phosphorus Unknown Development
East Twin Rive| East Twin River| 26.4 34.18 84000 | Kewaunee Total Impairment TMDL
Phosphorus Unknown Development
Degraded
East Twin Rive| East Twin River| 34.18 | 40.91 84000 | Kewaunee Total Biological TMDL
Phosphorus . Development
Community
High
Harpt Lake Harpt Lake 84600 | Manitowoc Total Phosphorus TMDL
Phosphorus Development
Levels
Jambo Creek | Jambo Creek 8.1 10.1 84300 | Kewaunee Total Impairment TMDL
Phosphorus Unknown Development
Degraded
Krok Creek Krok Creek 0 0.68 86700 | Kewaunee Total Biological TMDL
Phosphorus . Development
Community
Degraded
Krok Creek Krok Creek 0.68 3.33 86700 | Kewaunee Total Biological TMDL
Phosphorus . Development
Community
Point Beach
_ State Park . . .
Lake Michigan 0 151 20 | Manitowoc E. coli NA Water Delisted
Beach, Lake
Michigan
Neshota Park
Lake Michigan | Beach, Lake 0 0.68 20 | Manitowoc E. coli NA Water Delisted
Michigan
Door, Kenosha,
Kewaunee,
Manitowoc Mercury
Lake Michigan | Lake Michigan 0 261.05 20 Milwaukee, Mercury Contaminated | 303d Listed
N Fish Tissue
Ozaukee, Racine,
Sheboygan
Door, Kenosha,
Viantonoe. PCEs
Lake Michigan | Lake Michigan 0 261.05 20 Milwaukee’ PCBs Contaminated | 303d Listed
o Fish Tissue
Ozaukee, Racine,
Sheboygan
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Official Name Local Name Pollutant Impairment Status
Selner Park .
- Recreational
_— Beach (City Of . - .
Lake Michigan 20 | Kewaunee E. coli Restrictions 303d Listed
Kewaunee),
— Pathogens
Lake Michigan
Molash Creek | Molash Creek 7.76 90100 | Manitowoc Total Impairment TMDL
Phosphorus Unknown Development
High
Shea Lake Shea Lake 85400 | Kewaunee Total Phosphorus P_roposed for
Phosphorus Levels, Excess | List
Algal Growth
Two Rivers Two Rivers Unknown Chronic
47 | Manitowoc Aquatic 303d Listed
Harbor Harbor Pollutant .
- - Toxicity
High
Unnamed Local Water 3.38 | 3000211| Kewaunee Total Phosphorus TMDL
Phosphorus Development
Levels
Degraded
Unnamed Unnamed 1.93 | 3000212 Kewaunee fotal Biological TMDL
Stream Phosphorus . Development
Community
Unnamed Unnamed 0.38 | 3000213 Kewaunee Unknown Elevated Water| 544 | isted
Stream Pollutant Temperature
High
Unnamed Unnamed 0.38 | 3000213| Kewaunee Togl Phosphorus TMDL
Stream Phosphorus Development
Levels
Degraded
Unnamed Local Water 6.37 | 5020832 Manitowoc Total Biological TMDL
Phosphorus . Development
Community
Mﬂ West Twin River 5.9 87000 | Manitowoc Unknown Elevated Water 303d Listed
River Ny 00 Pollutant Temperature
West Twin | \vest Twin River 59 | 87000 Manitowoc Total Low DO TMDL
River Phosphorus Development
West Twin PCBs
River West Twin River 5.9 87000 | Manitowoc PCBs Contaminated | 303d Listed
RIVEl Fish Tissue
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Monitoring ProjectDetails
PUI’QOSG

This targeted watershed assessmergsdesigned to sample streams
that may be impaired. Tif assessment providddological habitat, and
chemistry data fosite specific determinations of conditiomghich was
used tocompare with previous monitoring conducted in 2011.

Site Selection and Study Design

This study involved theollection of fish community, macroinvertebrate,
water chemistry, and qualitative habitat data at several sites in the
watershed.The upper reaches of the East Twin River, Unnamed
Tributaries, and Krok Cregkere monitored at 13 locations. Parameters
included habitat assessments, aquatic toxicity (WET), continuous watef§
temperature, invertebrates, water chemistry grab samples, and fish
surveys. Habitat assessmentsre conducted at all 13 locations one
time in the summer of 2017. Aquatic toxicity samphese collected at 5

locations at the same time the water chemistry samples are collected. E s me o -
. i ) ' . ast Twin River

Continuous temperature monitors (HOBO's) will be installed at 6 sites

for the entire 2017 summer. Macroinvertebrategre collected at 9 TWA

locations in fall 2017. Wateampleswere collectedto analyzechloride,
total phosphorus, and ammonfaom monthly samplesMay through

October at 8 sites. Fish surveyeere conducted byDNRFisheries staff. Figure 6. Monitoring sites in the East Twin River watershed (TK02).

Monitoring included

Six monthly water chemistry samples during the grovéiegson for total phosphorus, chloride, and ammonia.
Continuous temperature meters at seven locations during the growing season.

Quantitative and qualitative habitat assessments.

Fish surveys at five locations.

Macroinvertebrate samples at nine locations.

= =4 =4 -8 -8

Monitored Streams

Sudied streamsincludethe East Twin River (WBIC 84000), Unnamed Tributaries (UNT) to the East Twin River (WBIC 3000211, 3000212,

and 3000213)Krok Creek (WBIC 8670and9 | a G ¢ 6AYy WA GBSNI G YNR| welidevalGafoisOKe o6{ G GA2
O2yRAGAZ2YA 2F GKS alyYS aiGNBFIYa Ay (KS lcintiui&ddin 2008 %008t 2009y2014/R0025 NJ & | (]
and 2015.

Table4. Monitoring Staionsin the East Twin River Targeted Watershed Assessment

MAP
Waterbody (WBIC) |D) Station ID Station Name
1 104445 East Twin RiveaBelow Hwy 29
2 10008206 East Twin RiverTownline Road
g 10008204 East Twin RiverHwy J
East Twin River (84000) 4 10034445 | East Twin River at CTH F first crossing east of Ellisville
5 10030630 East Twin River at Krok Road
6 10020812 East Twin River5 Feet Above Bridge Off Krok Rd.
7 10020787 East Twin RivePool Area Above Bridge Off Tn. Rd. Nort k.
Krok Creek (96700) 8 10008203 Krok Creek Hwy 29
Unnamed (3000213) 9 10033637 Un Trib to East Twin River at Cherneyville Rvdest Crossing)
10 10030304 Un Tributary to East Twin River at Hrabik Road
Unnamed (3000211) 11 10033921 UnTributary to East Twin River at stream mouth
12 10029040 Un Tributary to East Twin River at Sleepy Hollow
Unnamed (3000212) 13 10029041 Un Tributary to East Twin River at Cherneyvill¢ERdt Crossing)
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Figure 7. Map of upper East Twiiver watershed along with sampling station IDs.

East Twin River
Watershed TWA
Project Monitoring
Stations

MAP

1] Station ID Station Name
104445 East Twin River
10008206 East Twin River - East Twin River - Townline Rozad

10008204 | East Twin River - Hwy |

10034445 East Twin River at CTH F first crossing east of Ellisville

10030630 East Twin River at Krok Road

10020812 East Twin River-75 Feet Above Bridge Off Krok Rd.

10020787 East Twin River-Pool Area Above Bridge Off Tn. Rd. North OF Krok.

10008203 Krok Creek - Hwy 29
10033637 Unnamed Trib to East Twin River at Cherneyville Road

WO Ga [ sd e | LA | e | a | R | e

10 10030304 | Unnamed Tributary to East Twin River at Hrabik Road

11 10033921 Unnamed Tributary to East Twin River at stream mouth
12 100259040 Unnamed Tributary to East Twin River at Sleepy Hollow
13 1[102_904] Unn_a med Tn'tj*taw s} Eﬁt Twin River at Cherneyville Rd

Table5. Monitoring Stationsand RarametersStudied.

Macro-
*Water Invert
Station ID Water Location Chem. Toxicity ebrates Habitat Fish
1 104445 East Twin River| 84000 BelowHwy 29 X X X X
2 10008206| East Twin River] 84000 Townline Rd. X X X X X X
3 10008204 | East Twin River] 84000 CTHJ X X X X X
4 10034445| East Twin River] 84000 CTH F, Ellisville X X
5 10030630| East Twin River] 84000 Krok Rd.a Bché X X X X X
6 10020812| East Twin River] 84000 Krok RoadBridge X
7 10020787| East Twin River] 84000 Church Road X
8 10008203 Krok Creek 86700 Hwy 29 X X X X
9 10033637| Unnamed 3000213 | Cherneyville Rdvest crossing | X X X X
10 10030304| Unnamed 3000211 | Hrabik Rd. X X X X X
11 10033921| Unnamed 3000211 | Stream mouth off Hwy 29 X X X
12 10029040| Unnamed 3000211 | Sleepy Hollow Rd X X X
13 10029041| Unnamed 3000212 | Cherneyville Rd. east crossing X X X

Note: X meanthat sampling occurred at the specific station for the indicated parameter
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Methods, Equipment and Quality Assurance

Monitoring was conducted at several locations along the reaches of the East Twin River and the Unnamed Tributariesttowlire Eas
River (Tabl®) following DNR Field Procedures Manuals and guidelines for proper collection and preservation techniquelsided the
following assessments

Water Chemistry Sampling

Grab samples were collected once per month throughout the growing season (May through October) at four sites in the RageTwin
one site in Krok Creek, one site in the unnamed stream(308), and two sites in the unnamed stream (30002W3ater sampling dates
were selected in the spring for all sampling events to eliminate Basiples were sent to be analyzed for total phosphorus, ammonia, and
chloride contents at the Wisconsin Statdoratory of Hygiene. One additional sample was taken from Unnamed Tributary (300212) and
sent to be analyzed for chromium at the Wisconsin State Laboratory of Hygiene.

1 Guidelines and Procedures for Surface Water Grab Sampling (Dec. 2005 Version 3)

Continuous Temperature
Water temperature data loggers (HOBO brand) were placdthst Twin River, Unnamed Tributary to East Twin River (3000213 and
3000211), and Krok Creek from May to October 2017. The loggers recorded temperature every hour.

1 Guidelines and Standard Procedures for Continuous Temperature Monitoring Wisconsin DNR May 2004 (Version 1)

Ambient toxicity testing

Grab Samples were collected throughout the growing season (May through October) at two locations on the Easemeunl fhree
locations on the Unnamed Tributary. The samples were delivered to the Wisconsin State Laboratory of Hygiene to be éesttedafiod
chronic toxicity using zooplankton, minnows, and algae.

Macroinvertebrate Evaluation

Macroinvertebratesamples were obtained by kick sampling and collecting usinfranfi net at nine monitoring locations along the
reaches of the East Twin River and the Unnamed Tributaries to the East Twin River. Samples were preserved and senetsitiieofJni
WiscorsinStevens Point for analyses. The Hilsenhoff biotic Index (HBI) and Macroinvertebrate Indices of Biotic IntégHtyéve
calculated for each sample collected. HBI is a measure of organic pollution with scores from 0 (excellent) to 10 (vétylBboses
several metrics to assess overall stream conditions with scores from 10 (excellent) to O (poor).

9 Guidelines for Collecting Macroinvertebrate Sampted/adeable Streams
1 Wadeable Macroinvertebrate Field Data Report Form 3280 (R 08/14)

Habitat Evaluation

Aquatic life habitat was evaluated at several sites alongghst Twin River and the Unnamed Tributaries to the East Twin River and
recorded on the Wadeable Stream Qualitative Fish Habitat form. The host of variables measured included depth and widtarparame
bottom characteristics, plant growth, percent shadfngm vegetation, fish cover, streambank erosion and surrounding land use. A score
based on habitat evaluation of 100 (excellent) to O (poor) was assigned to each location assessed.

1 Guidelines for Qualitative Physical Habitat Evaluation of Wadeable Streams
1 Qualitative Habitat Rating less that 10m Form (36BQA) (R 6/07)

Fish Assemblage

The method for fish collection was conducted by electroshocking a section of streammitinaum station length of 35 times the mean
stream width (Lyons, 1992). A backpack shocker with a single probe was used at all five of the locations surveyed.idiésthifieetand

the number of each species present was tallied. The Index of Bictigrityt (FIMI) based on the fish community at each sampling location
was calculated.¥BI scores range from 100 (excellent) to 0 (poor) which relates community structure to community health to water
quality. The fisheries assemblage was collected witHfdhewing methods:

1 Wadeable Stream Fish Community Evaluation Form-2800(R 7/00)
1 Guidelines for Assessing Fish Communities of Wadeable Streams in Wisconsin
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Project Results

In this East TwiRiverTWA study, ie objective of choosing the sampling

locations was to qua}ntify stream health in the overall wat_ershed and to 4/4
measure any potential impact to stream healthnnamed tributary UNT) B ﬂ 0’76
3000213 flows into UNT 3000212 then 3000211 and ultimately the East Twi "

River. Several monitoring stations were selected on the UNTs with the furth S ”"/-7,,,’_
downstream site on UNT 3000211 at its confluence with the East Twin Rive N % 5

near Hwy 29. Two stations on the East Twin River (Station IDs 10008206 al
10034445) were selected upstam of this confluence to monitor background
reference conditions. In addition, monitoring Station ID 1000820&rok

10030304
S~

Creek provided an additional reference station in a nearby tributary of the E
Twin River. Monitoring station ID 104445 on the East Riier was Rozgey Il(mm)”1
established downstream of the outlet of UNT 3000211 to detect any possibl R Py e Ri\""' 4
impacts from the tributary. Finally, a monitoring station about 3.7 miles .~~~ Tributary -
downstream of the UNT outlet was monitored (Station ID 10008204) s e
tifying any potential widesead impact of this tributary on the East Twin e i
quant 9 y p &8 p y @  Station: WBIC: 3000211
River @  Station: WBIC: 3000212
(&) Station: WBIC: 3000213

Along with evaluating existing data, current data collected in 2017 were

assessed against th&isconsin 2018 Consolidated Assessment and Listing
Methodology(WisCALM, 2017) guidance to determine if the streams are

meeting water quality standards. The streams surveyed during this project
currently assessed against standards relating to the assigned fish and aqu
life use designations as shownTable 1. Fish and Aquatic Life use categorie
evaluated with this project include Cold Water Community (COLD) and Def:
Fish and Aquatic Life (DFAL). Currently in WisCALM, streams and rivers ar

10008204

being evaluated for placement in a revised aquatic I§e alassification ) o )
system, in which the new fish and aquatic life use subclasses are referred t Figure 8. Local Streets and Monitoring Stations.
Natural CommunitiesNatural community classification is important when

evaluating the Fish Index of Biotic IntegritylBf). Natural communities in the UppEast Twin River study area include
macroinvertebrate, coetold headwater, and coalarm headwater streams.

Water quality criteria thresholds for cold water and DFAL uses are specified in NR 102 and WisCALM as follows:

w 5A842f OSR 246gISDFAXL<B@dIR 1 ( SNJ

w 2FGSNI GSYLISNF GdzNBY O2fR 61 GSN) BtrocCX 5C![ ByccCo

w [ KE2NARSY | OdziS G2EAOAGE BTpT Y3IkEZ OKNBYAO G2EAOAGE Bodp
w ¢20GFf LK2ALK2NHzZAY Bnoénrtp YIkKE®d

The headwaters of the East Twin River down to CTH B are currently on the/Ziezr Act Section 303(d) list of impaired waters for

phosphorus. The UNB®00211 3000212 and 3000213 in their entirety are also on the impaired waters list for phosphorus. UNT 3000213

is on the impaired waters list for water temperature.
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